.
10
Most previous studies of carbonates from altered ocean lithosphere were focused on 11 volcanic sections of crust generated at intermediate and fast spreading MORs 12 (Staudigel et al., 1996; Alt and Teagle, 1999; Alt and Teagle, 2003) . In these 13 studies, it was proposed that the oceanic crust is an important sink for CO 2 due to the element data with Li-C-O-Sr isotope compositions and radiometric age (Schroeder et al., 2007) . The fault at Site 1271 was interpreted as a 16 terminated detachment fault that is secondary to active detachment faulting on the 17 eastern valley wall (Schroeder et al., 2007) . The semi-brittle deformation manifest in 18 these rocks relates to denudation of the mantle along that presumed detachment 19 fault. The basement at both sites is cut by younger normal faults. Brittle deformation 20 in these faults produced serpentine fault gouge, which is developed in several 21 intervals in Holes 1274A and 1271B. Using a half-spreading rate of 12 km/Myr and the distance between the drill sites and the termination of the detachment fault, the 23 age of the seafloor can be estimated at 0.7 Ma (Site 1274) and 1.5 Ma (Site 1271).
25
Two carbonate vein types have been distinguished on the basis of structural, 26 mineralogical and compositional criteria (Fig. 2) . The first type is calcite (containing subordinate amounts of dolomite) veins developed only in chlorite-tremolite and 1 serpentine schists from the uppermost basement at Site 1271 (Figs. 2a, 2c, 2d) . seawater. These vein halos are narrow (mm-scale) in cores from Hole 1274A, but 10 wider (cm-scale) and more common in core from the holes at Site 1271 (Fig. 1) 
3
U-Th disequilibrium dating of the calcite veins from Site 1271 was not possible due to 4 the extremely low U concentrations (<100 ppb) of these samples (Table 1) . Their age 5 is hence uncertain.
7

Isotopic (O, C, Sr, Li) composition 8
Results of O-C-Sr-Li isotopic investigation are given in Table 1 Li compositions between +14.5 and +
18
Hall et al., 2005; Pistiner and Henderson, 2003) .
20
Chemical composition 21
The aragonite veins reveal the high Sr (5788-12328 ppm) and U (84-4926 ppb) contents expected for low-temperature seawater precipitates (Table 1) 
Implications of aragonite vein composition for seawater-rock interactions 1 and the geothermal gradient 2
The abundance of aragonite veins with uniform seawater-like signatures and similar 3 ages throughout the uppermost basement, allows us to extract information on the 4 thermal state of the uppermost crust using temperature-dependent oxygen isotope 5 fractionation. This approach is best validated for aragonites from Hole 1274A, which 6 are uniformly young (~8.5 kyrs) and minimize the effects of glacial-interglacial 
13
Aragonite veining as sink of CO 2 14
Ages indicate episodic aragonite vein formation, some of it fairly recent (e.g., 2-12 15 kyrs at Site 1274). The overall aragonite vein abundance at both sites is ~0.2 vol.%, Alt and Teagle, 1999; Staudigel et al., 1996) . Unless the 80-85% of 21 basement not cored has dramatically higher vein abundance, it appears that mantle 22 rocks exposed at the seafloor take up less CO 2 than the equivalent volume of 23 basaltic crust. This is likely due to the greater porosity of basaltic crust and to the 24 ease with which basaltic glass weathers and releases Ca to the interacting seawater-25 derived solutions. Although the capacity of peridotite for sequestering CO 2 is great 26 (Kelemen and Matter, 2008) , our data suggest that low-temperature oxidative alteration of exhumed mantle is probably not a globally important sink for CO 2 . This 
